In vitro evaluation of the inflammatory activity of ultra-high molecular weight polyethylene.
To understand the inflammatory potential of oxidised ultra high molecular weight polyethylene (ox-UHMWPE) compared with the virgin one (UHMWPE), we analysed in vitro the predisposition of their interaction with plasma proteins and cells involved in the inflammatory response. The adsorption on the surface of the two materials of adhesion proteins (Fibronectin and Albumin), and pro-inflammatory proteins (IgG and IgA) have been studied. Moreover, we have evaluated the materials effect on complement activation and on macrophages and monocytes-neutrophils behaviour. The two UHMWPE chemical forms adsorbed all the proteins studied; the only difference was in complement activation. Enzyme immunoassay results evidenced higher levels of factor Bb and iC3b in plasma after the contact with the oxidised form. Physico-chemical properties of the oxidised UHMWPE affected the attachment of the cells as demonstrated by macrophages adhesion experiments. UHMWPE favoured only a limited peritoneal macrophages (PMs) spreading (round-shaped cells); the cell spreading and presence of microvilli on the cell membranes was evident in the case of the oxidised form, suggesting the activation of these cells on this chemical form. Ox-UHMWPE evidenced a statistically significative increase in chemiluminescence values respect to human unstimulated peripheral blood mononuclear cells, an index of increased cell release of reactive oxygen metabolites. In conclusion, UHMWPE oxidative degradation with its chemical modification induces monocytes-neutrophils chemiluminescence activation and PMs morphology changes correlated with macrophage activation, data consistent with the complement activation results obtained in this study; such modifications, along with changes in mechanical properties, are related to implant failure.